The detection of Helicobacter pylori in gastric aspirate was examined by using the polymerase chain reaction (PCR) method for amplifying a specific fragment of the urease gene A. The ability of PCR to amplify H. pylori-specific DNA was analyzed by Southern hybridization with an internal oligonucleotide probe. Twenty-two H. pylori strains from clinical isolates and reference strains were studied, and all H. pylori strains yielded a 356-bp product that hybridized with the oligonucleotide prbe, whereas no amplification was evident with 18 non-H. pylori strains. This could detect as litle as 50 CFU of H. pylori in pure culture and 0.1 pg of purified chromosomal DNA. A total of 50 dyspeptic patients were examined for the presence of H. pylori by culture , the rapid urease test and histological examination of antral biopsy samples as well as by PCR in gastric juice aspirate samples . The gold standard for the presence of H. pylori was established by minimum concordance of two of three tests performed on biopsy specimens. With this gold standard, 34 of the 50 patients were considered to harbor H. pylori infection. PCR correctly identified 32 (94 .1%) of these 34 infected patients. PCR had the best combination of sensitivity and specificity in assessing the correct diagnosis of H. pylori as compared with those of the rapid urease test and culture. Moreover, we extablished a fast and simple method for use by improvement of DNA extraction. PCR of the gastric aspirate was shown to be a sensitive and specific procedure which may be an attractive alternative to methods currently used for diagnosis of H. pylori infection.
Introduction
Helicobacter pylori is a gram-negative spiral bacterium which is regarded as the major etiological agent of human gastritis and peptic ulcers. Moreover, recent data also indicate that H . pylori infection is a risk factor for development of gastric carcinoma. Since the discovery of H . pylori by Warren and 
Detection of H. pylori in clinical specimens
To determine the fesibility of this PCR assay for detecting H. pylori DNA in gastric aspirate specimens, the assay was applied to gastric aspirate samples from 50 patients with dyspeptic ulcer symptoms. Of these patients, 34 (68%) were recorded as H. pylori positive by concordance of positivity in at least two of the three testsused to establish the H. pylori infection status. PCR correctly detected H. pylori in 32 (94.1%) of these 34 patients. When DNA extracted by the boiling procedure was used as template, PCR could detect H. pylori in 31 (91.1%) of the 34 positive patients. In only one case, detection was facilitated by purification of DNA. Of the 16 patients considered H.
pylori negative, all but one were also negative by PCR (Tables 2, 3 ). All samples which were initially negative by PCR were also assessed for PCR inhibition by processing and amplifying the remaining frozen aliquout from the same gastric aspirate sample after it was inoculated with 103 bacteria of the H. pylori culture. All samples were successfully amplified by the second PCR. The specificity of the PCR bands was verified by Southern blot hybridization with an Fl-labelled probe. Hybridization did not detect H. pylori in any gastric aspirate samples that did not yield a visible amplified product on the gel, even though hybridization was found to be more efficient than gel electrophoresis for detection of the amplified products (Fig. 2B) . Comparison of PCR of gastric aspirate with bacterial culture and rapid urease test Sensitivity, specifity and predictive values of the PCR, bacterial culture and urease test were pylori by PCR calculated in relation to the gold standard and are presented in Table 3 . PCR had a sensitivity of 94.1% while the sensitivities of bacterial culture and the rapid urease test were 82.4% and 88.2% respectively. PCR detected the presence of H. pylori in gastric aspirates from two patients whose corresponding biopsy was positive by histological examination and the rapid urease test. On the other hand, PCR detected H. pylori in four gastric aspirate samples for which the corresponding biopsy specimens were negative by both culture and the rapid urease test and in two which were negative One of the most important aspects of establishing a PCR assay is the selection of the primers . We have selected a set of primers based on the sequence of the H . pylori urease genes, genes whose enzyme products seem to be required for the survival of this bacterium in the acidic gastric environment4). Therefore, there is strong selective pressure to maintain the amino acid sequence of this enzyme, resulting in conservation of the DNA sequence among strains . This set of primers, which was first described by Westblom et all", was shown to be very specific for H . pylori detection. We have confirmed this specificity by testing 22 H. pylori strains and 20 non-H . pylori strains of bacteria. Only DNA from H. pylori strains was amplified by PCR and hybridized by the internal oligonucleotide probe.
Our gastric juice-PCR could detect as little as 1 pg of purified H . pylori DNA and 100 CFU of H .
pylori, the same level of detection reported by other researchers4)'). By the analysis of PCR amplified products by hybridization with an (FI) dUTP-labelled oligonucleotide probe , we were able to enhance the sensitivity of our PCR to a detection limit of 0 .1 pg and 50 CFU of H. pylori.
Using histology as a gold standard, PCR correctly identified 32 to 34 H . pylori-infected patients while the rapid urease test and culture detected 30 and 28 respectively . PCR could detect H. pylori DNA in four gastric aspirates for which the corresponding biopsy specimens were negative by culture and in two that were negative by the rapid urease test . One possible reason for these findings is that PCR can detect the target DNA whether the bacteria are viable or not provided that gross breakdown of nucleic acid has not occurred. In addition , the H. pylori colonization of the gastric mucosa may be patchy, therefore negative biopsies could be obtained from a stomach harboring the organism16) . Gastric juice PCR may better reflect the H. pylori infection whatever part of the stomach is primary affected. One of the main advantages of gastric juice-PCR is that it obviates gastroduodenoscopy , since a gastric juice aspirate can be obtained with a nasogastric tube .
Because our purpose was to establish a fast and simple method for use in routine diagnosis , we have also evaluated the utilization of crude heat-inactived samples for PCR amplification. The classical proteinase K incubation followed by phenol-chloroform extraction included in most of the PCR protocols is vey time consuming and not really applicable to routine clinical laboratory use. In our study, PCR performed on a crude heat-inactivated sample was found to be as sensitive as that performed on purified DNA. In the classical proteinase K procedure incubation requires one night a minimum of from 3 hours. In our method, it takes time of 15 min. The use of non-purified DNA makes the assay shorter and simpler to run and the absence of purified DNA further reduce the risk of contamination17). Recently, a rapid and sensitive PCR-based microwell plate assay system for H.
pylori DNA in gastric juice was reported18). Our method makes the assay shorter and simpler than this system. Moreover, we have selected a set of primers based on the urease gene, which was shown to be very specific for H. pylori detection. Summarizing our findings, PCR of a gastric aspirate is a highly and specific method for the detection of H. pylori infection. The use of crude inactivated samples makers this assay easier and shorter to run without affecting its sensitivity. The need of endoscopy is obviated since gastric juice can be aspirated via a nasogastric tube. Hence, PCR of a gastric aspirate may be an attractive alternative for diagnosis of H. pylori infection.
